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Description 

The inven^c r^ates to a process for *e produc«<. o, .ubnc^s and a»re pa^cu-arly, to a process 
lor the production of hydrocart«n '"^7*^^'^* ^^^^^^ by a variety of refining processes. 

Mineral oil lubricants are derived 
Generally, these refining P'«^^^%*'^r*,S!?i^^ *e base stodc will be produced 

point, viscosity, viscosrty index (Vl) and "^^l^^'J^J^ airmen towers, followed by the 
"om the ca.de oil by distillation of the "^^^^T^Zd^Tby^Byins and various finishing steps, 
separation of undesirable ^^^^/^^P^!^ J^^^^ viscosity indices, the use of 

, ^use aromatic components le^ to J^^J^^^Z^^JZ will be extremely low after the 
asphaltic type cmdes is not preferred j ^ ^^J^'f^^P^^'^" ^ave been separated out: paraffinic and 
large quantities of aromatic components contained in ^^^^^ procedures will still be 

naphthenic crude stocks will therefore be ^^^'^^^^^J^^^^^case tit the lubricant distillate 
^Lsary in order to remove ^'^'^^^'^l^^^^t m ^ ^^^^ ^ ? 
5 fractions, generally referred to as the ^^^^^^^^/^^ "l^^ '^^^^ udex or another material which is 
extracted by solvent extraction using a solvent such as Suffoiane. 

Sve iJr the extraction of the aromatic ^^P^^J;" ^^.^^^^^ extraction of residual 

asphaltenes will first be removed in a propane ^^^P^^^^^J cL. however, a dewaxing step 

Somatics to p«)duce a lube generally referred to p^,^ ^ cloud point, so that 

-^ri^rdr.^srrr^^^^^ - - 

"-TZZ Of dewaxing processes are ^^^^^^^^ 

dewaxing with so^ents such as "f^y^^^"^^ iowe^prXls^ l^" "^^^ "^"9 
.5 achieved the widest use in the industry. "f^^l^'^^'^^J^^^^^ processes possess a number of 

dewaxing processes for the production of 'ubnc«.ng ^^^^'^^^^^^ dewaxing processes which 

advantages over the convention^ ^'^^-iTZe JhTc^hLtS be^^Zsad for dewaxing the middle 
have been proposed are generally .f '"''f ^'^.^'^J,^^^ which a Wnber have been disclosed in 
distillate fractions such as heating o.ls. jet fuels aiKl "J^^ 69-73 and U.S. Patents Nos. RE 

30 Z literature, for example, in Oil and ^as/oum^^^^^^ I'^ate'by setectively cracking the longer 
28.398. 3.956.102 and 4.100.056. Generally f «^ .P^'^^^^^S^iay then be removed by distillation 
Chain end paraffins to produce ''>'-«;:"°^"'^r^;j^,P^^^^^ for this purpose have usually 

from the higher boiling lube ^^ock. The catalyst wh^h ^"X°^„.paraffins either atone or with 
been zeolites which have a pore size materials and cydoaliphat- 

36 only slightly branched chain P^*"'*^ J'^^^^'f^^fL" zs^3 ZSM-35 and ZSM-38 have been proposed 
ics. zeolites such ZSM-5. ZSM-11. ^SM-I^. ZSM-^ if pSnTNos. 3.894.938. 4.176.050. 4.181.598. 

quantities of solid paraffin wax wtuch presently s '^f ^^ ^„ ^^^e for combining the 

have certain disadvantages and because of this, certain P™P°^ ^^^^ ^t^cks of satisfactory 

catalytic dewaxing ^<^t\T.T aZ"^^^^^ IS^IS producing a high quality lube 
properties. For example. U.S. Patent No^ ^' ? :^rB?nina^lowedby catalytic dewaxing over ZSM-5 with 
^ Sai stock by subjecting a waxy fractioMoso^en^^^^^^^^ ^ improving the 

subsequent hydrotreatment <^ J^'^ P^*^"!^,^^^ 3^!^^^„„^he ca^ytically dewaxed oil to a hydroisomenza- 
quality of catalytically dewaxed '"f .stocks ^^^^^^^^^ ^Ich contribute to poor performance in 

,ion process which r^ov^ L^^^.f J.^^^^^ Cpr"s intended to overcome one disadvantage 
the Overnight Cloud Point test (ASTM D^SOO^J'- J^gj:^^^ that the nom»al paraffins are cracked 
«, of the intermediate pore dewaxing "^'V^^'^^Sfi^st^^'^^^^^^ so that, although a satisfactory 

much faster than the slightiy branched chain paraffins and cy^iopara ^^^^^^ 
^"rpolnt is attuned (because the straight ch^" P^»«^ ^« ^> ^ Vur perlormance in the 
Sain paraffins and cydoparaffins may be left m ^J^^^^^^^^^^^e for an extended period 
Overnight Ooud Point test when the o.l is ^"''^"f^ .^^"^ Z less^luble slightiy branched chain 
55 of time. During this time, tine petrolahim w»^ ^^^^ '^^T^J^ ;* ^ a sufficient size to produce a 
paraffins and cydoparaffins ""^^^^^^^i ^"^^^"lll'Srol^^^ wax by operating the dew^cing 
^pref a"^vl:io^sl^-^™^ were'^^oved together ^ the straight c^n 
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a subsequent prtwessing step has become apparej^ intermediate pore size 

/Tmentioned above, the <f ^"J^^f^ W^rts of the teed. This resute-r, a 
zeolites such as ZSM-5 operate by selwAvely ^^j^^^^^ undergo a bulk conversion to 

S in yield since the components which are in ttw ^^^p^^^ls. must be removed from the 

' ^er bSlTng fractions which, although they may be J^^^^' u.S. Patents Nos. 4.419.220 

Se st^ri notable advance in the P-«^"9 f '"'^3^,?, chain and slightly branched 

and 4.518.485. in which the waxy "^P^T^^'J^^^^'^S So zeSite beta. During the isomenza- 
chain paraffins, are removed by '^omer^ ?eTaL^ir^w^soparaffins and at the same tme. the 
two wfl«v comoonents are converted to reianveiy hKThronrhad aHohatics. A measure of 

° StTbSrST^affins undergo jome^^^^^^ 

ScWna does take place during the operation ^at ""J' ™ hyd^ocracking to form liquid range 
"^ZZ^ but. in^tion. the heavy ends ^'^''S ^JZ^^. h<^ver. limited so as to 

TeT^ Which contribute to a '0- --^'^^^^^^tf^^ mentioned above this 

,5 maintain as much of the feedstock as possible m *« J*^^ « hydrogenattonKJehydro- 
" pr^cts uses a catalyst which is bas^ - ^'^^'J^, ^e^^aiiy of group VIA or V.11A d the 
Venation component which is typ.^ly ^5^.^"^, uid in this specificatton is the table aPP«>ved »>y 
Periodic Table of the Elements J*e P«"°^^ ^^^^^ or platinum. As described in U.S. 

lUPAC). such as cobalt. '"°'y'^"'"j;*t JT^^ by a hydrotreating step in order to rermnje 
.0 4.518.485. the '-^-'-J- ^^^^^ ^^STn interstage separation process s.m.lar to 

r .ewa^ing processes is to remove .e 

.a.n;;rr:rr::rt:r^^^^ 

. rpeJi. These ^^axv compor^n. may ge^^^^^^^ Generally, the sj^ght 

branched chain paraffins of high melting P^'^^r!^^ has a satisfactorily low pour po.nt wNe the 
ch«n paraffins must be removed m oKJer to ensu^ 0.I ^ ^ 

slighUy branched chain matenals need to be °™ ^^^^ ^w pour points are desired, rt tnay 

tSf by the relatively slow growth of J« "^^f^br^S^ctl paSins such as the mononiethyl 
30 bTnecessary to remove some of the higher '"^'^''^'^f^S.^^^^^ ,0^^ the pour point to about -18' C(- 
" rarSsSJause preferenti^ ^ rtJJ^tTeT^T^^^^^ to ^ '^""""L^r 

28-F). A countervailing factor. ^^Z ^^^^^oX^^^' " 
condrtions of relatively high sevenj, because not ""^^'^ be removed togetti«^ 

the isoparaffinic components which ^^^h^'^^us. a balance must be sought between 

35 waxy components which are more ^«9^t ;"eSpo^ point and ctoud point specHications and 
removing sufficient of the waxy i^tOfir^ which contribute to a good 

the need to retain a -^^'«"t "T^' °* ^JTeSr^ to produce a base stock of high VI sincethis 
viscosity index (VI) in the product. It ex^ve. become degraded in use v«m a 

.educes the need tor VI i-P-^- ^^^^ ^t^eo^ ^^-"9 P-<^"- T.^* 
40 resunant deterioration in lubncartpropert«s^i^o,^^^^ ^ ^^^^ 

produce a lube stock with an ^^ceptebte bato^ erf P^^^^ ^ J , .,„,ention) there is disctosed 
^ In EP-A.188898 (which was P^^'-^f*! ^I^^^XTSd^^ks are dewaxed in a cascade process by 
a cascade ^e-'^^^^^r^^^^^ and ««n wKh a medium pore 

contacting a waxy feedstock witn a large , .^^ 


of the feedstock. 
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H " oaraffinic components may be seen. both on an absolute and 

oil/catalyst contact time, indicating progressive 

rCrtffin?3w this — figu,. ^.^^^^^n first dewaxing stap -d- ^J^-- 
mav be possible to maximize VI m ^^J"^J^°^Mi^csi\y dewaxed effluent, with the balance 


properties 
Feedstock 


reduce the residual aromatics concentratwn to acceptao 
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ex^emely adverse effect upon ft^ -^^3^''3^ *c 650-F) but the lube stoclcs which may be 
point above tf« distillate range i.e. above ^^J^^^^ ^ boiUng ranges sinceftia Is a 
used are generally characterized in tenns ^^''^^'^ base stock is a distillate base stock. ..e. a 

Th. OMIaB (.euW) base «o<*s rtl* *-««r, «»y ». 9e™»m- - 

il«v also (»ritain WhtbwM 8™" "<""^ ™ ""TTILL ^ 

SS«y bl*. « ""L™ "^Si.'T.S ^e. ..COSH, Wces^ « 
Z ciatactet and for this isason «« osneraHy ha™ hflh" "™=«" ,5 „ eO waistil 

Sa,cent. n».« oommool, 30 to 60 "^J^^?^ ^wm cartaln hlghl, p»a.l» *»« 

add,.h .0 .h, atoc ^uc^ r i.:;:!':^.; =i 

orocess is capable of using other petroleum refinery ^'^ ^ jg capable of producing lubncants 

'^TpriuTTubricant, of extremely rn^obl^frl ihe 1,^^ of disUllates and 

30 from tSghly paraffinic ^^-^^ ^''T'JT^s^JT^^Z^ are highly paraffinic in natunB and 
other lube fractions, commonly '^'f f J^^^^.^'^'^JTLaliy at least 70. weight percent w* Jhe 
generally will have a paraH*" corrtent ^^^f* '^^J^^^atics and naphthenlcs. These waxy. h,ghly 
Salance from the occluded oil being divided '^J^ J ^^ral or resWual stocks because of thai 
paraffinic stocks usually ^^^^ ^l^^^^TJ^Z^^^ ''^'^Tl 

35 relatively tow content of "^^^^'^^ which render them unaccepteWe ^ 

40 of some typical slack waxes are given in Table 1 below. 

Table 1 

... r.^.ltion - Ar.h Light Crude ^ 
45 - A B it — 

91.2 81.8 70.5 51.4 

Paraffins, wt. pct. ^ ^^^^ ^ 3 i6.5 

Mono-naphthenes, wt. pct. • ^ ^ 9.9 

Poly-naphthenes. wt. pct. ^ ^ ^ ^ 22.2 

Atomatics, wt. pct. 

^ZTo^' "-W" » also thalfaeds 

iith faWy high ""»"» «• " 
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However excessively high aromatic contents 

Table 2 
kHrwfi Gas OH 

Nominal boiling range, -C («r) ^ ^ 

33.0 

API Gravity ^ 
,5 Density, g/cc ^ ^ 

Hydrogen, wtX ^ ^ 

Sulfur, wtX ^ 
Nitrogen, ppm« 

Basic Nitrogen, ppmw .^^^ 
CCR 

Conposition, wtX 
F»araffins 
Naphthenes 
Aromatics 


60 


17 
0.8 

Bromine No; . ^ 

»^ Point, ^ -n ^^^^ 


95» THP, °C (»n 

slack wJwill usually be solid at ambient condrtions. ^ i^^iude synthetc 

'•'o;" high boiling point fractions which^^^^^^^^^ nahira. Qas. coal or^er 

lubricant fractions derived for ^^^^f^J'^ ^'^^.^'Z^'u^oo obt^ned from R^J^-P^ 
-^:.n^e rS^^C' X- Of U paraftins which can be converted to h.h.^^ 

lubricating qualities together with cyctoparaffm ("^^^qM chain n-paraffins and branched cham 
tJI pLSfins. in turn, may be ^'^^'^"^^^^^.S l^^ P^*""' % to 

isopaSins. It IS the straight chain paraffins and^e s^^^^^^^ ^ ^^^^^^ P'r^le, 
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K„™rt2alion over a large pore. '''^'^ fe MraUe in o«ier to promote crao 

^„ to, sloiohlomotrlc t»la«». tl» ,ctMt,. «». «" 

S^n the isorrert^rtloe mechariOT »«) "f" "J'"^^, ^„ . h,d,09a.»tion^Mi<fl^" 

tTviW 01 Ute Periodic Table, prelersbly ol O^eVWorv ^ „ pwitium. Mmm^ 

nalladium or oold. Combinations of base metais s«=" « ha used to advantage and combinations or noo e 
3. '^bTnTcKeirngsten or cobalt-nickel-titanium ?^«"^::^^rna«Ss ol base metals with noWe 
mettL such as platinum-palladium may '^^^^^^'^^Z^ be incorporated into the catalyst by 
M such as platinum-nickel. These . '^^'^^^airmetals or solutions of soluble complexes 

J^c^ 0, «» c^alyat. ™ i«;9» ^S^„"':Ln O0es«»a pores >«^ -'<^ 

ZeoKtes have a crystal ^"-^^^^^^^j^' '^i^^^ cryLl structure itself, is ^J^P^^^^*^^ 

H:.rA^S,at^.^SS!™S.Pa^...0te.1S.o^re.^^^ 
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lall in the range 0.5 to z.o. «««»\^ ^ to these '""'*8^°'*_T"°T^ 75^-12 ZSM-20 and 

0 pleasure in an inert carrier such as hel.um. 

« 3.3<*l»» ™ „,^.*™i only in (oms wtiich !»« s*"-*^ ^ «uaiiral aluminum so 


ssrsro,%^;rs::;r^"vr«»^«^^^^^ .n. 

5 cannot readily be synthesized ^[^^^^ ^ increase the ratw to the d^red ^ve 


^.Tr^JS^ofat teaTso'l or even higher, for e'^P'V°°i" ^ te^hig^S sWceous torms so that 
iound that ratios of at J " , active for cracking than the less n^n y ^ 
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hydrocracking so that ?°"^3; „ significant quantities of ^^ty and VI of the 

^, however. ^"^^.^^^j^Wng wl consequent ""P"^^ JJ, ^^jS^rdepend on 
,,111 tend to be renu)yed by and isomeruation reacboi«j«ll reaction 

0 product, -me extent to ^"^l^^J^oTtt* zeolite, its inherentaadj^. f^^,^^ wii, be 
; number of factors. pnnc.pa«y the^t^e o '^r^;^'^tSTm;)^ ^th more 

(temperature, c^^) ^^^^^^ (h.gf,er ternperajire^onge jnU^^^^^^ and^^^ ^^^^ 

competing reactions should normally 

30 aromatics and 7°^,^ 'selectivity and is somewhat ,„ which it acts 

contrast, has a higher degree of ^ selectivity for JfT-hiy branched chain 

structure to b"';;^.;--;^^;^^^ L^^ain paraffins in preferarjoe to ^^^J'^^,,^ ,«active at 

pLffms in the product '^/^^"^^'^J^X product, in which case. » ."'^^ ?^ ^f L product), 
zeolites will tend to raise the P~ P™"*^ ^o^ {thereby ^^TT^/S^Tng upon the 

beta ^^j^^'^^^'^J^TXTZ ?odrpour PC'-^^^n^rrS:^^^^^ 

,r fetd Sd*e product characteristics, one or J^^^^f^'^^^S characteristics of each, with 
- ro.re:Vpi::^^^ay-^^^^^ -vidu. Characters a. 

the ratio between them being ^ 
nf»h« metal hydrogenationKlehydrogenation component will 
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Pifrt fttafffl Dewaxing Conditions 

removS ^ thTtong chain. wa)cy paraffinK: ^^"^"tred^ und^ired reactions may take place to 
cSse as by aacWng. At the same ^^"fp^eLnple. with feeds with a pronounced 

5 Sd that total conversion and choice of ^'y^'^^^^^^g possible here to give no more than th s 
Slower temperatures tends to favor <l«^''f^'^^-hould be remembered that since the degree^ 

r^aJvel^ aromatic content such as ^^Pf^^f " vrtiich contain higher amounts of 

ass. typic^ly betow 35 ""'l-^^Ss Jch ^'StM t^oU higher net hydrogen "^"^^^ 
« aromalics. especially the residual lube ^o^J""^^ 280-560 SCF/BW). e.g. 

:L 1 to 5. and catalysts o'/^^n o/tlTw^^rtS^^^^ ^-S*^ ^t^" "^^("ereby 

iK hiah selectivity for isomerization of the waxy Pa^'"* fo, attacking the aromatcs (thereoy 

zeo'to V ry^l tolerated ^^^^''^^^^£"^Z<^^ses^my^o^^^^^ 

rof relatively high^om.^^^^^^^ 


rTi^ricant of low visco^ty ' ;-^^^XTeT^- to S'C (about oou . «^ • , • ^- 
more hydrocracking: higher temperatores. e p j"" sj^e. e.g. zeolrte Y, with base 

deTee of conversion whteh is necessary. according to the nature of the feed and 
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« as merrtKjned ""gSective manner, while retaining the <^^l^ of dewaxing which is 

removed in the second ^^^P^^^^*^^ highest Vi in the final product may ^"JI *?obiecth/e. As the 


the desired 
reactions as 


to one hour may be employed and .n cases ^^^^^^ ^^^^ 
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paraffins. 

20 SolverrtDew^ ^ „i„«rt in the industry. The first is tf,e 

TWO types o, sCant dewaxing processes have bec»rne predom^ '"^^^^one (MEiQ or 
,J: ZZ.Q process which ^'^^^^^'^^^Tn colS- ^ ^^^^ 


Selective Catalytic Dewaxing 
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paraffins, as described in J. ^^^J'^^'t^'JJ'^loffretite has a Constraint Index °t » J 

■mmmmm 
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only n-paraffins but it is .„ ^^^^ effectively wtien <»'«'>'"f T^^iw w«h eronrte 


EP 0 225 053 B1 


Selectiv© caeiyBc are to be produced, mc^ products with 

second step but ^« "P^*^ -iS-C are to be ^„;''LSSy ^ rnonoHnemy 

product because if pour P«"*^°®'°^,. some of the fwrnwrmal t«'a«*"«',.^^^* -,ore severe to 
a selectively remove both ""Pa^a"'- ^ ^ ^ dewaxing ^^.^^"^^J^ 

Vt can be 

depend upon --^^e Covat orthl "S^ns (down ^J^^^^Zlf^ c^'^^ 

This represents an ^^vante^e ovef tn h componentsj^.ch wje nowem ^^^^ 

produce very low pour ^nt P'°d"<^^;;; ^ ,«^oved entirely by the ^el^^dewaxmg 
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benefit to the \ubo refiner. 
6 Examples 1-2 


^^..eated lute stocKs were -S':o^:r2aX"V"e S 

dew^^over a zeolite beta-based catalyst, ^''^r'^'*^ "^f^w^t^hydLeatirig over a NiMo/AbOs 
^TSs d prepared Iron, a Minas crude by ^';^°;'^.:^;^^'^p, (abouTBOO psig). 1 LHSV. 
Mr^trSng S^yst. typically^ ''''-^Z^I' JTJle^ a si«iord crude, using similar 
7^2 n.l.r hydroflen:feed '^^l^'^^^''^^\^TBi^es 3 and 4 below, 
conditions. The properties of the lube stocks are set out in 


conditions. The properties 

Table 3 
unT Mlnas Feed 
Nominal boiling range, •C 
, API Gravity 

Density, g/cc 
H, ^t. pet. 
S, wt. pet. 

!5 

N, ppnw 
Pour Point, «»C 
iCV at 100»C, cSt 
^ p/N/A Wt X, 

Paraffins 
Naphthenes 
^ Aromatics 



so 


55 


16 
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Table A 

cf.tf lord Feed ,^^^>. 

, or 5*5-455 ( 650-850) 

Nominal boiling range, C ^^^^ 

API Gravity ^'3^ 

Density, g/cc .^^ 

H. pet. Q 

S. wt. pet. 3^ 

N, PP-™* 32 (90) 

Pour Point, "C (-F) 
KV at 100»C, est 
P/N/A wt X 

Paraffins 

Naphthenes 

Aromatics 


30 
42 


The two feeds were catalytically ^li^^^St ^o^S^^^P^^^Z^T^ 

a J^^- Tout 100:1 zeolite siKca:a.umina. 0.6 wt. P^^"l^ ; ^ out at 2860 kPa (4(W p«ig) 
;^::;;„,t.eseve^ot._eJe.^^^^ to 

5ST(630^So^-n to ach^e^ ^ solvent dewaxed using MEK solvent witii 

Pour points were determined automatically oy Auiof, 

Bgu™ ^ch ^Wes » VI 01 »a product » f L so>««y ol «» InM "^"ajS 

fi^'^P'^- , ^ one res cS-n neutral oil obtained from 

properties set out in Table 5 below. 


50 


55 
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Table! 


. ftPI Gravity 
Density, g/cc 
Hydrogen, wt. pct. . 
Sulfur, wt. pct. 
Nitrogen, ppn*» 
Melting point, CO 
tcv at 100«»C, est 
PNA, wt pct: 
Paraffins 
Naphthenes 
ftronatics 

Simulated Distillation: 
% 

5 
10 
30 
• 50 
70 
90 
95 





375 

(710) 

A13 

(775) 

440 

(825) 

460 

(860) 

482 

(900) 

500 

(932) 

507 

(945) 


lubricant are notable. 
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onri cfttecBvelv dowaxing the effluent by 

paraffins from the effluent. 

■ Ai^ ihat .Shane-selective catalytic dewaxing. wrth a 

removes waxy paraHir« from the effluent 

SJ«?jr5M-23.ZSM-35.«TMAK*»i«te. 

zeolite beta and the waxy components remaining 
comprising ZSM-23. 

Revendlcatlons ^ iws nt un 

, Un proCd. de produc^on d'une hui. de base -^^^ ^ h^ieT^^^ ^ 
viscosity dlev6. par ^^^^^^^^^^""^ X^^^^- oor^u^^ au moins une polite 
compo8antsparaffiniquescireux.avecuncay^eur^^^^^ .o oor^po^i 

^ pSres de grandes ^^''f f ^ .^^d'M^ne dans les cond"^ 
d'hydrog6nation/d6shydrog6nation, en presence ^ hya«y composants paraffiniques cireux en des 
nrSoTclassiques pour led6paraHinage. pour .som6nse^ pa, T^limination partielle des 

mp:=^;rTsoparriques -.ativement mo^ "^^0^ t de 12-0 sup^rieur au 

composants paraffiniques pour donner un f "^'^jyTf de r^ffluent par Elimination pr6f6rentielle des 
Tord^ulement recherch.. et ^^^Ze^T^^l^'^^ -^-^^'' isoparaffiniqu^; POur 
S.f bUCtTpo!: dS^ment recherch. et aya. un indice de 

viscosity 6lev6. 

de sorption du cyclohexane inf6rieure & 5% en poKls 50 C. 
s6lectif de forme comprend les zeolites ^. 


PatentansprUche 
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. ^ ok»«nMlchnet, daB derlormselektive Entparaffinie- 
Hexan-Sorption von weniger als 10 Gew. A oe. au 

Gew -% bei 50* C umfaBt . 

. . ^ .^nzelchnet. daB der iormsetektive Entparaffime- 

rungsKa«.y „^„^,ehnet daB der Isomerisierungs- 
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